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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate an animation easily simply 
through input of walking style by determining the sum of triangular 
function as a floor reaction function based on the speed of a motion 
body on the floor and the coefficients of a specific triangular 
function thereby generating the time variation of floor reaction 
approximately. 

SOLUTION: A walking style acquisition means 101 acquires the 
walking style and determines the time T of one step from a 
specified mathematical expression and then a phase determining 
means 102 determines the phase of a triangular function becoming 
th linear combination base using the value of T. A number of term 
determining means 103 determines the number of triangular 
functions and a coefficient determining means 104 determines 
prestored coefficients and the coefficients of triangular function for 
predetermined coefficients. A function combining means 105 
calculates the linear sum using the triangular function of base, 
phase, number of terms and coefficients. An initial condition 
determining means 201 acquires initial conditions of the center of 
gravity and speed, a body weight determining means 202 determines 
th body weight, and a floor reaction combining means 203 
combines floor reactions using these numeral values and functions. 
A center of gravity calculating means 204 calculates time variation 
of the center of gravity using the approximate value of floor 

reaction and calculates the center of gravity according to the motion expression thereof. 
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#lcfca*TmJEaiSi**<J£frt>glt -&saa)B#fHa<b 

nw-aaaattaaxat , 

aEai&i*©BS£ ttff L T SMI5«¥l6lcft!ift-r « ft 

aaaaftttaaxsii, aaattaoattoaaaft 
t Lrao<oaattB«aiBaaa#iBtt^ai=«« 

tfraaiMfcati-axsi*, fflEaai*a>B<c>&BG>aM 

*si=»a**Lfcaafiat*ik«L, *a>im*miz 
»-3*aeaaaHB*Bfl:*-&4;: t saat'-r-sa 
nttaa***. 

[»*«4] »*ai^e)3Lx-r^{ciaK<Da*itt 
aa*»*f=tei*T» 

i=*-JL^r«a*»ar * c t znmt r zmrnvtms. 

[fs*^5] a±*a»-r*a»#t«tA<»-r*« 
»i=fcL^rffiEa»i*:3ft«a36x6fiit*jE*a>aiin*<b 

£s *Ea<D = fcH»©fn£ffllNTitt{&Wlc±fig-r'&a 

M«a*a^a^A*E»Lfc3>ea.-^ut^ay 

aBJMBa«*f::»l*T, 

miiEais^ajgi:. aE=fiHB<z>BB&i=s-3#. 



(2) 2000-249570 
[»**6] n*a5EBa>EBtt{*l=£l*T. 

iWffia»i*OTai&©*Da3M*£ lt, aanaoafea 
aa&B&tfaaaastt* Lr«#ftttEMi=* 

mean* aaa jffifLt aaa«^ai=»Mr & a 

aaai&otoattB. flMsass h5e^S7d 

B8S<k£m*TlftEa»tt:(DBib<iB©«igaib£fr* 
[■**7] »**6l=E«fl!>EBtt(*f=i3l*-C» 

aaaaftfraaiai*. aGatt{*a>aaa>Ba&ft 
t Lrai&a}aMaB$ffneaaaftGa#ai=«a 
u 

aaaioaaw-axai*. maant*:a>aii>aB0!>am 
aib^&ax>&ti«ai&a>aaaa^aiBaaa^Gtt 
¥«ic»tt**tfcaaaatttt«L, *o>tt®mm\z 
*"3#aE*Kaaa**fc*-i±.6 z t z ft&t r se 

[»*a 8 ] 5 7 i^tMxj&wcEBoEaa 
ai=*iivc» 

itrEaaaaxar*. aeaiM*ft<aM-*-*&»a>a'K 
i=*-5^r«asa«r*cts»afcr*c««fl:. 
[*Ha>BM&tta] 

[000 1] 

a»«a«3>ei-*«atxr±a-r*a»«a±a 
m«i«Lfca>ea- *R^yaft&eB&a 

[O O O 2] 

sai*AM©#fittB*saLTj3y. Aiwx^wfta 
w^aaB^w&»«*ta4: ltj&<bh&*i,?i,*«. 
-ai=. as*-?— si*?*— hasffli^r. 
a^amuMw ^ y lea***** , 

7 3— X ? U— h <t <DiSBSaict5fc o T ftW- L fc t tf> 
[0 0 0 3] B9(a)lt, aa««:^aa>*fl!>afi*fl!) 

*-^o<D^tf2^) ic»-r*aa«>ffla*aL-cL^*. 
afflw<t«**if*t. «jLtfi»ftfcy«>#a* i o 

4 9Mt\.2»ti3;ho ttMi*{*ar=&-f saa^on 

•&^*-r= *0IC*5l^T. Tprogressionalj I4*frf 
-5^|S)(DfiE»-C&y, Tverticalj l*iSa±ia]^^|fi]T* 
&y, r lateral j liffS*(DSS^|S)a)^T*, Jtffll 
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&<DMSbfrt>U2t><(Dmitffi8.5;fttti:Z a 09(a) 

S*LTt>y. Gait CycleO)50%^T*A<1 ^-Cfe-So SI 
9(b)lcfcl%T> M£0>JS£*J<t 1#<t(D|»G|lcoi>T 
^Lfco &fc\ ^aicfc^TI*. r vertical j <DH&tf. 
Lfc 0 

[0 0 0 4] _ti$0>«fc?|::, *S*l*AF B 1A<^ffr*K5 

■r^^t*<-e#-5, crofctfK s«ic^to;ns 

a>ei-$^7^-^xi:J:?.7-y-y3>l:J; 

3?P£<&AF B t ]<Bls£&7J£;Bi]5rf 3>tfi-9± 
T* AFbK&Kj £ £S3|-f * C 1 1)<V * 3 . 
[0 0 0 5] 

Ll*«A«J&«*S. Ct&fcft. ife-SA 
IH0>El££*lf*« *<DAFfl<0£m*$g£Sf|-f L 
4m*«C&l±-C#ttli. Lfci'ot, «Jtl*(*«*>* 
*g*W«f 4 AIB«)#ff «• ^3>ea-$±f7-/- 
»>s >£jft-*-&lcf*. «-/?a>AHlcoi.NTftS**aiJS 

<Dtfe}f2£#^4*m*©£±j£Lf::l^£l-l;J:, 

[0 0 0 6] ±1E^«|C&^ ^fgBJjdfc^TI*, 

•Vftfi^Ct'CXlA^lcjCCfc^fTttSl^^^^lz^fiE-r 

sntttt ssa i=±jaw- * ^ t *<r* £ *aipt*sg£fi£ 

o >f ^ fgfk Lfc 3 > t°i— S« g^Sfc y prtg4-|5^ 

* « c t £ i m <t -r So 

[0 0 0 7] 

[i$H£8?2fe-r&fc#><7>^!S:] 1 1BKO^ifttt® 

lc ^TffifESMtttf**^ Sit £ S73 <DB#F B 1£<b £ . 

^lB<@<7)=ft^3^fc<D^a^fflL^■C)fi^e^e*)lc±J^E•r•S)jl!^ltt 

ffi<&=aiIS»<7>fc£#fti>II8&£fi!tXg<!: SttCt £ 



[0 0 0 8] mSH^fttti: LTIi, #ft-T6 AF^ARSI 

^is^tratsctt*. *ft-r*AF^(o#ff«si* 
&<mm.<DVtt>viz. ms^s (j»&i*nfc*:ya>jM&) 

Ct-e®ASlC)S;i:fc)*S73$^i)Ci:A<T*^. C<7)£S 
J573 £fflU& C t M7Ll£AffiO>W't>iZW.(DmWi&m 

[0 0 0 9] «#£2f5«<D3»#&±J5g:£;ilS, If* 

Ic^-r^Kg^xSi:, HtII2«'i>a)«!)«(4a. *D»j 

[0 0 10] CC0jli6ttgg±JiE*;£l*. ^#>ffl5t$:h.T 

ffll^ci-c, AW(CM'D(iS<7)ji«)«Sg*^J«-r-5c 
^b-TSCi:*^^*, -TtCt)**. +-7t?-KA^A7J 

A«a>{*«^&«i&©3«ii*aa*#«>, «#ftttfcL 

[oo 1 1 ] R#iX3Gtta>anttS£A#actt. it* 
a2i=tBtta>iEttttffi£j£«&ic£itT. «ri5**&# 

[0012] ca>a»ttt8£]**Stici3i*-ci*. 
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tea t mmitmo) z £n<z>a»ttffi ££i*r z> c t *><t* 

[0013] »#^4fBKa)^«)=KS±fi£^i*. M* 

H 1 £> 3 l*r*l*MCi5mc7>gI!l#®£j$;&;£|::fcl^ 

[0015] zziz, &.±<Dmm#.m*kmi5m$:=>>t: 
tt*«iy pr«B<ciB«an*i=iB«LTfc< cticty, m 

irf*. 7P-v t°— -r-rx^. ftJSSiT-fX-?, ROM, CD- 
[O O 1 6] 

t\ ms^#BiLTiftBj-rSo ns. *sgwc?>mi o 

*. io2i4&«»3e^«-c*y, meanly * h^m 
^wteffl^ai^-r^o io3i*]sis3i^igT'ifey, 

-5 c 104l4flMR*S^aT?ay, «SSIB1S#IS106lc^tf) 
feiS^^r^-io^,!:. ^&*S^I$103T*;*££;h.f:: 
JSISlc-D^r, =ftMmo>%®LZ5k-£.-t*> 0 105I4IM& 

*-r*=aH*fc»U ^&^¥f£104T**S£;h,fc 

[0017] 2ootta't>i4a±jie#e-efc^„ 20114&J8 

S206f=4&$rt-r^> o 202I4i*S35:S#Sr*fcy. AlBJOTtt 

Tstep = Vi/ 

icj:y. -*<75B#F B iT s tep^^-rSo c;r% i-y--r 

<7Jls-?ti;t>*>tt—&'5-o<Dmr$ : £T eyelet U jSBS 
ffl (Sa<ife®frt>iit;h.T*Jfer£3--t?) £T sw j ng> M 
S3t^ffl5Tdsi:-rS<t:. afefrlcfilTaHfiluMUt*- 

-So 

"■"cycle = 2 T s tep = T + T swing 
T ds = T _ Tstep = Tstep ~ T sw j ng 



7.z»*w4. 203i4*s*^jig^eT'fcy. sa^a^ 

&mxiif$.ZtitzM8lt. 1taGtt¥a207l=«M$*i 
fc«:fi^^L^r£^CDSA<gltSSS*^^)iE-r€>„ 20 

4iis»oi4Mn-^sT'ife y % ms.ti^!&^m203vtm 

[00 1 8] ftjs. ±IHtS«^fS<t LTI4. /\- Kt-C 
^fgl«ltf^^7gi. ROM (Read-Only Memor 
y)H<D^«fH4^^E'J. CD-ROM*<7)K^-aiL<7)^A<pI^ 
&fBtiit£{$U RAM (Random Access Memory) &i:<D<fc -5 & 
Sift^t'J, fe-5lM*C^t»c7)iifi^t?-t4-l-: t fey : l«iS 

i?F^r^i)t,c7)i:-r-5)„ $t,ir x ±iBsact)®m#s<t 

Lt. tH— K^<DA2l&E, CRT (Cathode Ray 
Tube) ^c7>^&3§H;!>< (^0^) *><&ii££ jtVCI,^ 
CD<t-r-i>„ ±IB#fflia^lS«5: LTI4. I£JBc7>/\- 

K^xTlc£y§|Si£;rL£*<DT*&oTtJ:<. Ifefc, 
C<0*tt31S|5li*^'j;&tfCPU (+*a»aa) i~<fcya 

$y =e u ic □- k* Lrsffr-s c i i~<fc y ^(D^sg^n 

S $ £> t <D X tb o r t cfc I 

[0019] mz, *nmtem<»mft$:mwt%,<, *n 

<7)jiff*|p]$xtic7)iE(D|S]§-|c^y. rait±|6]#^y$ftc7) 
ICD|6]#IC15^ 0 C(DJi-&. z$i(DiEC7>lS]#li^ff#c7) 
^^lR)$*g-rctlCJS^ 0 fcf£L, 0 9 (a)fccfctfJa 
T<©lftBJT'l4. Tlateralj -r^T3*.^S*<75t^|fi] 

i4-^s^(d*js 13. h =1$ mm. * 

[0 0 2 0] 
[»1] 

f>(t) = in[^t) (1) 
[0021] -e*-To c w-c t i*B#^^^-e$>y , iii 

x.y.zc^lN-T^CD^iaj^^-r,, TliSc7)*tteANt>^<D 
[00 2 2] S-T. EI2l-:^-r7D— TV— h(DSP1IC 

mx\t. £frt>mo.mm%tzv<D&&iX'&?>& 

§i/A<A**+L-i>, ;^IC SP2lcfcLNr, A*$*l,fc$ 
g^^ffltNTlUTCDcfcdlCTCDfil^^-r-Sc *-r, 

(2) 

CCT*, 0i]^lSTds=O. 25 T step^C if i:t--5>C<tl^ J: 
y» T s tep* N t.Ta>fit^^«)^Cc!:A<T*i*'5„ HHS3jt0i] 
«IS(tO. 25c7)fit|*, •ffe(7)fit$ffltNrt«t>^tNL, 
i:lcS^bi?F-ti-rtmt^ 

[0 0 2 3] Ut$ % ±IS*^BJ^¥IS101li^$igg 

5i^-r*t7)r-i4^<. ^J^.iif*ffjiSvfc<fct/-^tx>^ 
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[0 0 2 4] SP3IZiI,*., 



Tstep = 1/f = d/v 
(n x , n y .n z ) = (2. 1, 1) 

[0 0 2 5] Jfclc, SP4lcjI<?K iS!&Sfe5^!6103A<=S 

a xk = -0. 14286/2k-1 + 6 x k. (k=1 . 2, 3) , 
(a y i, a y 2, a y 3) = (1.3.0.1,0.4) -f (5yl.5y2.5y3). 
(a z i, a z 2. a z 3) = (0.07.-0.03.-0.03) + (5 Z 1. <5 Z 2. 5 Z 3> 



(3) 

i4*B3lS^IS102A< 
(4) 



<BU 5 x k, 5yk. 5zk (k=1.2.3) l*<I8St<7>35 1 JSIctt 

rtsi\ krofiti*. «fria«ia*^g:io3T*34S 
S*ifc*«i=£:bi*» k=i.2.3r-3&*o ztit>a>m&. 
I*. ^&8^1t¥Jai06lclE«£;ft-CO£;!><. 

s^isi 04A<^»iBit^isi 06^ <s, ^fc* l tzmizms.m. 

MLX=t^ 0 Willi* 5xk. 5yk. 5 z k (k=1.2. 3) <D 

xz& 0 

[0027] sP6icii^, ui±a>5t(ih tote, « 

fltftSmv HlS!c^fiE#IS105A<^a)^«l5ti-« 

[0 0 2 8] 
[&2] 



Fx(t) = Wx ^ sin 

K=l 



-(— t) 



(8a) 



Fy(t) = Wy 2: ayk sin 
K=l 



I T ) 



(8b) 



Fz(t) = Wz 2^ a ^ sin 
K = i 



(8c) 



[0029] w x . w y . w z . litta^s-r^fStr- 
c+iii, ^^#eio4*r'T-s^*+Lf=iafii 
i*(*Mi=»-r*ffl^fifc«s$*tTLxsfcto. ana* 

3Fnt=M»^IS#LfctMi^l*CCT*. w x =w y =w z =1. 
[0 0 3 0] SP7lCjl^, ttW^#3iS¥«g (J£ 

201 A(*»»D{ascot!]»iis&^ 



5o 

[0 0 2 6] SP5lCit<*-, ^3S*^S104A<JiLT 

(5) 
(6) 
(7) 

I*. fc)»l£#fE<S¥K («JMfc*flBtt¥J9:) 206lc^j« 

iEltr0)-*0>$lTfil$l51S^lgA^f>IS#-ri)«fc 
?lcLTt&lV ftl=SP8lc£*, i*S&3£^IS;202A<A 
««>{*:« **JEL. «:SSHffi^S207lc»JS(li$tl-5)o ft 

[003 1] JfelcSP9lcii^, ESS*^fiK#S203A<. C 

z-mzMi-zmjx.i3<Dtais. Ei9(b)T-^$tL^ess 

'So 

[0 0 3 2] 2fclC. SPIOIZit^. S'i>(iSf+^S204 
RS*^fiE#S2O3l-«J:or#J5E$^fc0SS*a)Jfi 

A<*(DSM£lVU ftS^? hJ^r (tk fi^ira&Jt"* 
•57 h^$g, SS^^SA^i? F[_(t) x 

[O 0 3 3] 
[SiC 3 ] 

^ F L (t) + F R (t) g (9) 



M 



[0 0 3 4] C<D^g3e£ffll^T. lilT0>«iJI#IIIIlC<J; 

y, m<kti@£W-g:-f >s:*»\ c<73«ia#iiir*i*B#F B i 
xtt«ttiftMi= t = t o. t i...<o«j:5icg-r. Btmmn 
At=t i+i - t ji*. mz.\tT vB*&a> 1 ^u-Aicffi 

S-r-S>1/30«>i: Lttfil^ r(to). 3r(to) 

/3 tli-5-+l-?H«]W^#3iS#l9;201T'3iS**t^^ 
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[0035] 1. i=0 t-T-So r(tjK 3 r(tj)/a 
t \ZWt%\-Q&& 0 

2. (9)£l=,J:ij. 82 r (tj)/8t2 

3. a r ( t i+l)/3 t = 8 r ( t j)/8 t + At3 2 r 

(t j + i)/a t2 icj:y. a r (t j+i)/a t 

4. r (t j+1) = r (t j) + Ata r (t j+l)/3 t I- 
<fcy. r (t i + l)£3fc«>.5„ 

5. «!iS^i^7L^lt+LlS i=i+1 <k Lt 2 . IcM&o 
[0 0 3 6] CCT'fflLNfciafit«»l**j5e^^--(' 

j^6«it*S*©»|lll*<b*j!WrH**ffll^rifi«lMI= 

&mZ>Zttfr>$&<DX'. S-^OTAFbII-OIntIIKKDIS; 
S^^ai^f 6:tft<. f*S£i:£A:*>r&*: 

£j?£-r6c£#-et-5o s<i><amn-3i:^s:2o 

i*, C+i$CRTIza^?-t±fcy. **lM4£fl!>#fttt» 
£ • S< t U TE1t#SI=»frt-r £ C t *<T? # & „ 
[0 0 3 7] ^fi^<7)m2<Dllligff^ico^ritt 

(a y l, a y 2. a y 3) = (1.3,0. 

£fflO-5 0 (SP5a-4) 

3. h>h n ext (»**ffl^***l*hnext- h^- 

(ayl, a y 2. a y 3) = (1.3,0. 

imi^o (SP5a-5) 

- tl & CDft&l4ft!l&E1t^IS:1 06lrIBffi $ *l L% t <7>T* 
y . fiJ^mic»o*^^|gt^^lS104A<®^/«f«^ 

— ^-V — M40 2lc^Lfrt0)£:l^$-C*fc&„ 
[0 0 3 9] Ja±MIIiLfc«fc3l=» SJ5*IBiS!t<D11ia$ 

if) (Cj£i:fcft£:fc£l#£C<h#^iB £:£■?>. 
[0 0 4 0] Viiz. *$gB.s<7)S3<7)£g]&£f&SSi::-o^-cia 

BJ-T-So 0 5 14. #fgBJ0>f?3<DS;6S}&ST*&6£mfc 

S£fci£*&£ll3E^3gB<z)«fi£0-efc£„ 
fcfci\-ci4. ±EttJM*f**3e*«©ftt>yic, i£fr(B 
tt«!*frai;is»!*fr ur *jnftfHEit*ia!506 
ic^-r^,^#ife^^¥-K50iA<igitb^rL>^ <> * 
/= s m>i>&mm^mo9iz & it ««&9¥Kfi<it & o r 

[004 1] *3^JS»JST'l*, ttJMfe#%£¥»501 

lttOJB*Kl=ttl*.T» K*l9fttt£ LT-*fl>*fr*7B* 

^£>A7J£*l-5A<. ®S£#IS£m*Tiftfl^*MSJ^e> 
ttXLT&Al*U **Mft<©E1t*«l=E«*J|VCl**. 



WtS<, 0314, *SIK(D*2<0||J6JKfi|-efc-5*fttt 

m®Ltzmmmz& i:-c«»*je*«304*«flk»*» 
tmmo)mf&x&z> 0 -tut>%. *6»bi##s4013&«a 

**S*S304(=j3L^r. *»*<¥*-(? «U4a 
lEtr&SAv Ty4aE-C**J^*JpJSL, (8b)*F y (t) 

4 0)7P-fA- hSP5aT'^Lf-J:5lc. fiMKft^K 
30414. *-rSP5a-1l=fi^Ta x k. a z k*»3ELf=*. S 
P5a-2lcj3L^r-*<Dgajfe^lc*JL^T3t}*P*<*iftLfc 
{iSCDS^hi. 3fcfl!>S*<»*6-r*tt1ta>**hnertfc 

Co 

[0038] 1. h = h n ext | h 

next-h I <£) ¥tt!2£:¥iJ5gLT, (6)3*ffl 

l^€>= (SP5a-3) 

2. h<h ne xt (»«tfflL****l*hnext-h^e) 
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